The topical antiinflammatory activity of the essential oil of Myrtus communis L. was studied using croton oil induced ear edema and myeloperoxidase (MPO) activity in mice, and cotton pellet induced granuloma, and serum tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6) in rats. On topical application, the oil exhibited a significant decrease in the ear edema as well as MPO activity. The oil also inhibited cotton pellet-induced granuloma and serum TNF-α and IL-6. It can be concluded that the essential oil of Myrtus communis reduces leukocyte migration to the damaged tissue and exhibits antiinflammatory activity.
Myrtle (Myrtus communis L., Myrtaceae) is a Mediterranean shrub used as a culinary spice and as a folk medicine. In Sardinian traditional medicine, the essential oil obtained from leaves, flowers and berries has been used for its tonic and balsamic properties. Essential oils are gaining interest for their potential multipurpose uses as antioxidant, antibacterial, and antiseptic agents [1] [2] [3] [4] . Elfellah et al. [5] have reported antidiabetic and antiseptic activity of M. communis. Yadegarinia et al. [6] showed that the essential oil of M. communis had antimicrobial activities against Escherichia coli, Staphylococcus aureus and Candida albicans, and recently, Zanetti et al. [7] have reported antimicrobial properties of the essential oil against clinical strains of Mycobacterium spp. Romani et al. [8] recorded anticancer and antioxidant activities.
In a recent study, Dukić et al., [9] reported the antioxidant activity of M. communis oil and identified that this is due to the presence of 1,8-cineole and methyl eugenol. Rossi et al. [10] observed that myrtucommulone, a nonprenylated acylphloroglucinol contained in the leaves of myrtle, exhibits potent anti-inflammatory activity. In the present study we have investigated the topical anti-inflammatory activity of the essential oil of M. communis in rats using croton oil induced ear edema and assessment of myeloperoxidase (MPO) activity in the inflamed ear in mice and cotton pellet induced granuloma along with estimation of tumor necrosis factor-α (TNF-α) and interleukin-6 (IL-6) in rats.
Croton oil induced ear edema in mice:
Application of croton oil induced ear edema in all the animals. The essential oil dose-dependently reduced the ear thickness.
The results are given in Table 1 .
Tissue MPO activity assay in mice:
The MPO activity of the ear punch of mice treated with croton oil was considered as 100% and the relative decrease in MPO activity in mice treated topically with either essential oil of myrtle or dexamethasone was determined; the results are presented in Table 2 .
Cotton pellet granuloma in rats:
The cotton pellet generated a granuloma mass weighing 96.0 ± 5.0. The topical application of indomethacin, and the essential oil of NPC Natural Product Communications 2011 Vol. 6 No. 10 1545 -1548 Myrtus communis dose-dependently reduced the granuloma mass significantly. The observations are given in Table 3 .
TNF-α and IL-6 estimation in rats:
The serum TNF-α content of vehicle treated rats was 458.3 ± 39.7 pg/mL. Topical application of essential oil of M. communis and indomethacin significantly reduced the TNF-α and IL-6 contents. The results are given in Table 3 . Croton oil induced ear edema is a widely used animal model for studying skin inflammation. Using this model, the present study provides evidence that M. communis essential oil has topical antiinflammatory activity. Croton oil and its constituent 12-O-tetradecanoylphorbol-13acetate (TPA), on topical application, induce inflammation characterized by vasodilation and neutrophil infiltration to the tissue causing edema. Neutrophil accumulation in the tissue is responsible for increasing expression of some inflammatory enzymes like cyclooxygenase-2 and MPO [11, 12] . The essential oil of M. communis inhibited MPO activity indicating that the oil inhibits migration of neutrophils to the inflamed area.
Cotton pellet-induced granuloma is widely used to assess the transudative and proliferative components of chronic inflammation [13] . Winter et al. [13] have reported that indomethacin inhibits cotton pellet granuloma and is more potent than phenylbutazone and hydrocortisone. The essential oil of M. communis significantly inhibited development of granuloma mass and also TNF-α and IL-6 formation. Mengi & Bakshi [14] have reported significant decreases in cotton pellet granuloma, TNF-α, and IL-6 by anti-inflammatory agents. Our findings are in agreement with those of Corsi et al. [15] who showed decreased cotton pellet induced granuloma and cytokine levels caused by indomethacin and other anti-inflammatory agents.
Vanhaelen et al. [16] have reported the constituents of the essential oil of M. communis. GCMS analysis of the essential oil extracted in our laboratory showed similar constituents. Chao et al. [17] have reported antiinflammatory activity of the essential oil of Cinnamomum osmophloeum Kaneh, which contains 1,8-cineole. Thus this study concludes that the essential oil of M. communis has anti-inflammatory activity, and the anti-inflammatory activity is due to decreased migration of leucocytes to the inflammed area. Drugs: Hexadecyltrimethylammonium bromide (Sigma-Aldrich, USA), dexamethasone and indomethacin were gifts from Maxheal Pharmaceuticals. India. Croton oil, potassium phosphate buffer, and other chemicals and solvents were purchased from VK Traders, Bhopal, India. ELISA kits for TNF-α and IL-6 were purchased from Ray-Bioteck, USA.
Croton-oil-induced ear edema:
Ear thickness was measured before and after induction of the inflammatory response using a digital micrometer. Edema was induced in the right ear by topical application of croton oil at a concentration of 0.4 mg/ear. The essential oil (1 mL/kg and 2 mL/kg) and dexamethasone (10 mg/kg) dissolved in either PEG 400 or vehicle was applied topically immediately after croton oil treatment [18] . Ear thickness was measured prior to and 6 h after application of croton oil, as described by Cabrini et al. [19] .
Tissue MPO activity assay:
The activity of tissue MPO was assessed 24 h after croton oil application to the mouse Essential oil of Myrtus communis L. inhibits inflammation in rats Natural Product Communications Vol. 6 (10) 2011 1547 ear according to the method described by Krawisz et al. [20] . In brief, 6 mm ear tissue was punched and minced in 10 mL of ice cold 50 mM potassium phosphate buffer (pH 6) containing 0.5% hexadecyltrimethylammonium bromide and homogenized. The homogenate was sonicated and centrifuged at 4 o C for 20 min at 12000 g (Remi Centrifuge, India). The MPO activity was determined spectrophotometrically by adding 2.9 mL of 50 mM phosphate buffer in 0.0005% hydrogen peroxide to 0.1 mL of the supernatant. The enzyme activity was determined at 460 nm. One unit of MPO activity was defined as the change in absorbance per min at room temperature. The MPO activity (U/g) = X/weight of piece of tissue taken, where X is the product of 10 and change in absorbance per min / volume of supernatant taken in the final reaction. The activity was presented as percentage of MPO relative to vehicle treated rat.
Cotton pellet induced granuloma and estimation of TNFα and IL-6:
A cotton pellet weighing 50 mg was implanted subcutaneously and the oil mixed with an equal part of paraffin oil was applied topically (1 mL/kg and 2 mL/kg of essential oil) on the dorsal side for 10 days. The rat was sacrificed 2 h after the last application and granuloma mass determined. Indomethacin (10 mg/kg) was used as standard. The serum was analyzed for TNF-α & IL-6 levels using instructions provided with the ELISA kit (Ray-Bioteck, USA).
Statistical analysis:
One way ANOVA was followed by Newman Keul's test. P < 0.05 was considered statistically significant.
